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1* Title of the Invention 

Crepe-like Nonwoven Fabric with Excellent Form Stability 

2. Claims 

A crepe-like nonwoven fabric with excellent form 
stability which is a binder-free nonwoven fabric comprising 5 
to 90% by weight of thermally shrinkable fiber and 10 to 95% 
by weight of non-shrinkable fiber, characterized in that the 
thermally shrinkable fiber and the non-shrinkable fiber are 
closely intermingled with each other by a high-pressure 
columnar flow of fluid, and the thermally shrinkable fiber has 
shrunken to distort the non-shrinkable fiber to form a large 
number of random ribs on the surface of the nonwoven fabric. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

This invention relates to a crepe-like nonwoven fabric 
which is free of a binder and excellent in form stability and 
hand. More particularly, it relates to a crepe-like nonwoven 
fabric suitable for use as a towel, underwear, etc. 
[Prior Art and Problems that the Invention is to Solve] 

Nonwoven fabric, obtained from fiber without spinning nor 
knitting or weaving unlike knitted or woven fabric, can be 
produced at lower cost and has been used in various applications . 
Nevertheless it is unsuited for applications to clothes or 
cloth-made personal, articles because of its inferiority in hand 
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to woven fabric, etc. 

Attempts have been made to form a large number of ribs 
on the surface of nonwoven fabric to provide crepe-like nonwoven 
fabric with improved hand. Such crepe-like nonwoven fabric has 
been produced as follows. A web made of a mixture of thermally 
shrinkable fiber and non-shrinkable fiber is provided with a 
binder solution. The binder solution is half dried to 
temporarily bind the fibers constituting the web. The 
thermally shrinkable fiber is then caused to shrink. It follows 
that the non-shrinkable fiber is distorted to form a great 
number of ribs on the surface of the web. Thereafter, the binder 
solution is dried completely to give a crepe-like nonwoven 
fabric . 

Because the binder is solidified all over the binder- 
containing crepe-like nonwoven fabric, the fabric is still 
insufficient in flexibility and hard to the touch. Sufficient 
improvement in hand has not yet been achieved. Because binding 
of constituent fibers relies on the binder, the nonwoven fabric 
has poor strength. Therefore, this kind of nonwoven fabric has 
limited applications, such as disposable hand wipes. It is 
unusable as clothes or cloth-made personal articles such as 
towels . 

To overcome the problem, the present inventors have 
conducted extensive investigations and succeeded in obtaining 
a strong, crepe-like nonwoven fabric without using a binder. 
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The present invention has been completed based on this success. 
[Means for Solving the Problems and Effect] 

The present invention relates to a crepe-like nonwoven 
fabric with excellent form stability which is a binder-free 
nonwoven fabric comprising 5 to 90% by weight of thermally 
shrinkable fiber and 10 to 95% by weight of non-shrinkable fiber, 
characterized in that the thermally shrinkable fiber and the 
non-shrinkable fiber are closely intermingled with each other 
by a high-pressure columnar flow of fluid, and the thermally 
shrinkable fiber has shrunken to distort the non-shrinkable 
fiber to form a large number of random ribs on the surface of 
the nonwoven sheet . 

The thermally shrinkable fiber which can be used in the 
invention is fiber that shrinks (the term u to shrink" is 
intended to include "to self-crimp") upon being heated. Such 
shrinkable fiber is prepared by, for example, highly drawing 
fiber in spinning. Also useful is side-by-side conjugate fiber 
prepared by melt spinning two components having different 
shrinkage percentages from the respective spinning nozzles and 
joining the spun components side by side. On being heated, only 
one of the components making the conjugate fiber shrinks to 
develop a crimp. 

The non-shrinkable fiber which can be used in the 
invention is fiber that does not shrink at a temperature at which 
the thermally shrinkable fiber starts shrinking. 
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The crepe-like nonwoven fabric of the invention comprises 
5 to 90% by weight of the thermally shrinkable fiber and 10 to 
95% by weight of the non-shrinkable fiber. If the thermally 
shrinkable fiber content is less than 5% by weight, the overall 
shrinkage is insufficient for sufficiently distorting the 
non-shrinkable fiber. If it is more than 90% by weight, the 
relative proportion of the non-shrinkable fiber is too small, 
and the attendant distortion of the non-shrinkable fiber is too 
small, making it difficult to form ribs on the surface of the 
nonwoven fabric. 

The thermally shrinkable fiber and the non-shrinkable 
fiber are mutually and closely intermingled by a high-pressure 
columnar flow of fluid. The high-pressure columnar flow of 
fluid is a stream of incompressible fluid jetted through a 
small-diametered nozzle orifice under high pressure. 
Specifically, it is a water jet spouted through an orifice of 
about 0.001 to 0.1 cm in diameter under a pressure of 5 to 
400 kg/cm 2 . Such a high-pressure columnar fluid flow jetted 
against the fiber web moves the constituent fibers and mutually 
and closely intermingles neighboring fibers. As a result, high 
strength nonwoven fabric can be obtained without using a binder. 

The crepe-like nonwoven fabric of the invention has on 
its surface a numerous random ribs formed by distorting the 
non-shrinkable fiber. The distortion of the non-shrinkable 
fiber is caused by shrinkage of the thermally shrinkable fiber 
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after the thermally shrinkable fiber and the non-shrinkable 
fiber are closely intermingled by applying a high-pressure 
columnar flow of fluid to the fiber web. That is, the distance 
between arbitrary two points of a non-shrinkable fiber 
entangled with a thermally shrinkable fiber gets shorter on 
shrinkage of the thermally shrinkable fiber, and the part of 
the non-shrinkable fiber between entanglement joints is 
distorted as a result. 

The crepe-like nonwoven fabric of the invention is 
obtained by the following process. A mixture of thermally 
shrinkable fiber and non-shrinkable fiber is fabricated into 
a fiber web by carding, air-laying, and the like. A high- 
pressure columnar fluid flow is jetted against the entire area 
of the web to prepare fleece in which constituent fibers are 
closely intermingled. Heat is applied to the fleece to cause 
the thermally shrinkable fiber to shrink thereby to obtain a 
crepe-like nonwoven fabric of the present invention. 
[Example] 

EXAMPLE 1 

A mixture of 30 wt% of thermally shrinkable polyester 
fiber having a fiber length of 64 mm and a fineness of 3 denier 
and 70 wt% of non-shrinkable rayon fiber having a fiber length 
of 64 mm and a fineness of 1. 5 denier was carded into a web having 
a basis weight of 50 g/m 2 . 

The web was placed on a flat plate. Water was uniformly 



5 



jetted to the web through a nozzle having an orifice diameter 
of 0,02 cm under a pressure of 50 kg/cm 2 . The distance between 
the nozzle tip and the web was 10 cm. The resulting fleece was 
an aggregate of closely intermingled fibers . 

Steam of 90°C was applied all over the fleece to cause 
the polyester fiber to shrink. The fleece was then dried in 
a drier at 100°C to obtain a crepe-like nonwoven fabric having 
a basis weight of 50 g/cm 2 . The resulting nonwoven fabric had 
a great number of ribs randomly formed on its surface. It had 
an MD strength of 5.4 kg/5 cm-width, a TD strength of 
16 kg/5 cm-width, an MD elongation of 96%, and a TD elongation 
of 48%. It was satisfactory in hand in terms of flexibility 
and feel. 

EXAMPLE 2 

Side-by-side conjugate fiber (thermally shrinkable 
fiber) composed of nylon 6 and nylon 66 and having a fiber length 
of 72 mm and a fineness of 1.6 denier was carded into a first 
web having a basis weight of 25 g/cm 2 . Rayon fiber having a 
fiber length of 64 mm and a fineness of 1.5 denier was carded 
into a second web having a basis weight of 25 g/m 2 . The first 
and the second webs were superposed on each other, placed on 
a flat plate, and treated with water jets in the same manner 
as in Example 1. As a result, there was obtained fleece, in 
which the conjugate fibers in the first web and the rayon fibers 
in the second web were closely intermingled mutually across the 
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layer interface, and the constituent fibers in each of the first 
and the second webs were also closely intermingled with each 
other. 

The resulting fleece was put into boiling water to cause 
the conjugate fiber to shrink and then dried in a drier at 100°C 
to obtain a crepe-like nonwoven fabric having a basis weight 
of 50 g/cm 2 . The resulting crepe-like nonwoven fabric had a 
large number of ribs randomly formed on one side thereof. The 
ribs were higher than those of Example 1. it had an MD strength 
of 3.5 kg/5 cm-width, a TD strength of 15 kg/5 cm-width, an MD 
elongation of 105%, and a TD elongation of 58%. it was 
satisfactory in hand in terms of flexibility and feel. 

EXAMPLE 3 

Thermally shrinkable acrylic fiber having a fiber length 
of 38 mm and a fineness of 1.5 denier was carded into an 
intermediate web having a basis weight of 20 g/m 2 . Separately, 
non-shrinkable rayon fiber having a fiber length of 64 mm and 
a fineness of 1.5 denier was carded to prepare two webs each 
having a basis weight of 20 g/m 2 . The intermediate web was 
sandwiched in between the two webs to prepare a three-layered 
laminate. The laminate was placed on a flat plate and treated 
with water jets in the same manner as in Example 1 to obtain 
fleece, in which the acrylic fibers of the intermediate web and 
the rayon fibers of the upper and the lower webs were closely 
intermingled mutually across the layer interfaces, and the 
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constituent fibers in each of the three webs were also closely 
intermingled with each other. 

The resulting fleece was led into hot air at 150°C to cause 
the acrylic fibers to shrink to obtain a crepe-like nonwoven 
fabric having a basis weight of 60 g/cm 2 . The resulting 
crepe-like nonwoven fabric had a large number of ribs randomly 
formed on both sides thereof. The ribs were equal in height 
to , those of Example 2. It had an MD strength of 
5.5 kg/5 cm-width, a TD strength of 16.5 kg/5 cm-width, an MD 
elongation of 115%, and a TD elongation of 65%. It was 
satisfactory in hand in terms of flexibility and feel. 
[Effect of the Invention] 

Since the crepe-like nonwoven fabric of the invention 
contains no binder to bind the constituent fibers but has the 
constituent fibers closely intermingled by a high-pressure 
columnar flow of fluid, it exhibits not only flexibility but 
sufficient strength for ensuring excellent form stability. 
Because the numerous ribs randomly formed on its surface are 
made mainly of non-shrinkable fiber, the nonwoven fabric has 
excellent hand with good feel to the touch. 

Accordingly, the crepe-like nonwoven fabric of the 
invention is useful for various applications in which 
conventional nonwoven fabrics are unsuitable, such as towels 
and underwear, and is of great benefit to industry. 
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